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45°, along a circle of 45° 44' radius about the antisolar point, not the anthelion, or 134° 16' from the sun.
Antisolar Halo of 82°.—Light that has undergone two internal reflections, each past a 60° angle,, is concentrated, with red, if strong enough to show, farthest from the sun, along a circle determined by the minimum deviation 2i — 2r + 60°. That is, since r = 30°, along a circle of 81° 50' radius about the antisolar point, not the anthelion, or 98° 10' from the sun.
Circumzenithal Arc.—Occasionally, an arc of, perhaps, 90°, having its center at the zenith, and, therefore, known as the circumzenithal arc, is seen some 46°, or a little more, above the sun. It generally lasts only a few minutes, about five on the average, but during that time often is so brilliantly colored, especially along that portion nearest the sun—red on the outside, to violet, inclusive—as to be mistaken, by persons unfamiliar with it, for an exceptionally bright rainbow. It occurs most frequently when the altitude of the sun is about 20° and at times when the parhelia of 22° are conspicuous; presumably, therefore, when the principal axes of a large portion of the crystals are practically vertical.
The explanation of this halo, as of many others, was first given by Bravais,1 and is very simple.
In still, or steadily flowing, air the type of crystals assumed will keep their principal axes substantially vertical. Let, then, H (Fig. 205) be the altitude of the sun above the horizon, and also the angle between the incident ray and the upper horizontal surface of the crystal; let 6 be the angle between this surface and the refracted ray, and let Hf be the altitude of the solar image, S\, produced by the 90° prism.
Hence,
cos H = /A cos 0,
and                                                           _________
sin H' = M sin 6 = -y/^T _ COS2 #.
As previously explained, the angles between a principal plane (plane normal to the refracting edge) and incident and emergent rays are equal. Therefore, since the position of the image is altered by rotation of the crystal about its principal axis while its altitude remains unchanged, it follows that the halo so produced is a limited circular arc whose center is the zenith.
From the equation for minimum refraction,
.    Do + A          .A
sm-----£----- = n sin -^
it appears that in the present case, and for ju = 1.31,
Do = 45° 44'. 1 M&noire sur les halos, Journal de I'Ecole polytechnique, 31me cahier, 1845.

